Treatment with rapamycin prevents fibrosis in tight-skin and bleomycin-induced mouse models of systemic sclerosis.
Rapamycin, a novel macrolide immunosuppressive drug, is increasingly used as an agent for posttransplant immunosuppression and treatment of autoimmune disease. The molecular mechanism related to rapamycin-mediated immunosuppression is that rapamycin binds to FK-506 binding protein 12, and the formed complex inhibits the function of the mammalian target of rapamycin (mTOR), which in turn reduces protein phosphorylation, cell cycle progression, and cytokine production. The aim of this study was to examine the effect of rapamycin against the development of fibrosis and autoimmunity in 2 different types of systemic sclerosis (SSc) model mice. Tight skin (TSK/+) mice and bleomycin- induced SSc model mice were used to evaluate the effect of rapamycin on fibrosis and immunologic abnormalities. Furthermore, the antifibrotic effect of rapamycin was assessed using TSK/+ mouse fibroblasts. Treatment with rapamycin reduced skin fibrosis of TSK/+ mice and skin and lung fibrosis of bleomycin-induced SSc model mice. The production of fibrogenic cytokines, such as interleukin-4 (IL-4), IL-6, IL-17, and transforming growth factor beta1, was attenuated by rapamycin. Hypergammaglobulinemia and anti-topoisomerase I antibody production were also reduced by rapamycin treatment in TSK/+ mice. In addition, mTOR expression levels were increased in TSK/+ mouse fibroblasts compared with those in wild-type mouse fibroblasts. Rapamycin treatment inhibited proliferation and collagen production of TSK/+ mouse fibroblasts in a dose-dependent manner. This study is the first to show that rapamycin has a significant inhibitory effect on fibrosis in both TSK/+ and bleomycin-induced SSc model mice. These results suggest that rapamycin might be an attractive candidate for clinical trials in SSc patients.